Abstract. The consumption of the water footprint under food consumption is great along the whole supply chain. On the basic of the water footprint data of products and China Health and Nutrition Survey, the study focuses on the constitution of three color-coded components: the green, the blue and the grey water footprint and the differences of generated water footprint between crops and animals in the Heilongjiang northernmost province of China. The result reveals a strong correlation amount three footprint components of blue, green and grey water, with correlation coefficients of 0.76, 0.86 and 0.85. The household income has a great influence on the water footprint generation of food consumption. The study intends to provide an insight in future diet optimization to lower diet-associated water consumption.
Introduction
Food consumption supported by provision chains consumes water resources. Food requirement is a new challenge to the world, with agricultural contributing 85% of global blue water uses [1] . Water footprint provides an effective tool for consumers to quantify their own duty on diet-associated water footprint [2] . Scholars by using input-output analysis, life cycle researches study processes of raw material production, international trade, storage and food remains to promote sustainable development. Water footprint of the Swiss retailers was assessed using the life cycle assessment method [3] . The excess water footprint of food waste was estimated on account of the production and consumption of the fresh mango in Australia [4] , along with crop production by the bottom-up approach [5] .
Domestic study focuses on water footprint in multiple scale from different angles. Chen et al., (2010) figured out the 2006's actual water footprint of Beijing [6] . Zhang et al., (2012) compared the water footprint from 1997 to 2007 in the Beijing area by using the Pseudo dynamic model [7] . A Multi-Regional Input-Output model was used for to assess the virtual water of China's Yellow River basin [8] . Qi et al., (2011) evaluated the water footprint of Dalian [9] . Studies, however, were limited due to just using national statistics data. Few was reported based on surveyed data.
By using household survey data and water footprint database (Mekonnen and Hoekstra, 2011), we quantified the diet associated water footprint in Heilongjiang province of China. Impacts of rural and urban, family incomes were analyzed to reveal their impacts on water footprint. Structure of food consumption was studies with contributions of both animal-and plant-derived foods to water footprint compared. The covariations of footprint components of blue, green and grey water were also revealed.
Research Method
Code Classification and Calculation FAO (The United Nations Food and Agriculture Organization) divides all foods into 528 kinds regularly. Due to high reliability of FAO's code, we used this code as the basis of food classification and all surveyed food items in CHNS were classified in to 27 types. According to the data of food consumption and LCA-based footprint, the study calculates the green, blue and grey water footprint per capita per family. To analyze the relation between footprint and food consumption, the study first calculates the annual grams of food intake and corresponding water footprint of each food. Then water footprints were added for dietary footprint analysis.
Data Sources
The study is based on the huge amounts of data, including the FAO's food code, China Health and Nutrition Survey completed by both of the University of North Carolina and the centers for disease control and prevention, the water footprint product database of the global country and economic sector and "China statistical yearbook (2010) of residents' income survey data".
Results and Discussion

Regressions of Footprint Components
The annual volume of water footprint per day is 2.09 m 3 , the blue water 0.34 m 3 , the green water 1.31 m 3 and the grey water 0.43 m 3 . Regression reveals that the annual volumes of the three color-coded water per household have a powerful positive correlation. The correlation coefficient of both blue and green footprint is 0.76, and those of blue-grey and the green-grey are 0.86 and 0.85, respectively, by the F-criterion and t-criterion (p<0.01). 
Food Consumption and Water Footprint
Consumption structure greatly influence the magnitude of water footprint. 
Comparison between Urban and Rural
There are some differences between the urban and the rural in footprint components. The result shows that the volume of blue, green and grey water of the urban is higher than that of the rural (Figure 2) . The annual footprint of urban is 1.72 times more than the rural. Components of both rice and wheat consumed by urban and rural residents are considerable. Soybean has a higher grey and blue water with the volume of the green higher than the rural. The footprint of animal-derived food intakes in the city is much higher than the rural, and the consumption volume is bigger in urban than that of suburban. Hence, it is same reasonable that dietary associated water footprint will surely rise in China's urbanization process due to more meat intake with equal plant-derived food consumption.
According to the Chinese statistics yearbook, and the survey results of household income, urban residents per capita income is 15843 Yuan in northeast China in 2009, including 4025 Yuan in food consumption; the rural is 5457 Yuan with 1415 Yuan for food purchase. All interviewed residents were divided into five groups: the city (rural) standard for low-income groups is 0 ~ 6000 (0 ~ 3200) Yuan, low-middle-income households is in 6001 ~ 12400 (3201 ~ 4400) Yuan, middle-income households is 12401 ~ 28300 (4401 ~ 8500) Yuan, and high-middle-income households are from 28301 ~ 32000 (8501 ~ 16000) Yuan, standard for high-income households is more than 32000 (16000) Yuan. For each income bracket, per capita footprint of food consumption were compared (Figure 3) . Result shows that urban high-income residents generate a higher water footprint than the low-income ones. It is not obvious for the difference of plant-derived food in takes among urban residents with different income, while animal-derived food consumption sharply differs. The increase of animal-derived food intakes is the main reason to indirectly consume more water resources by high-income residents.
Summary
Based on the water footprint product database, China health and nutrition survey database, we quantified the water footprint of food consumption in Heilongjiang and analyzed the underlining reasons for the difference between urban and rural, low income and high income, with a strong positive correlation among blue, green and grey water footprints were revealed. We conclude that the diet-associated water footprint will continues to increase under the context of China's urbanization, especially more household wealth become disposable in recent years and in the next future decades. Diet change for a sustainable manner to use less water resources is necessary for policy makers in China, while nutrients requirement for human health should not also be neglected. Dietary optimization for minimum water footprint along with greenhouse gases emission and less land use is urgently needed to benefit both environment and human health in a quantitative way.
